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(57) Abstract: Compounds of the general formula (I), their op- 
tical isomers or prodrugs, pharmaceutically acceptable salts of 
the compounds, the isomers, or the prodrugs, or solvates of the 
same; and metal loprotease inhibitors containing the compounds, 
the optical isomers, the prodrugs, the salts, or the solvates: (I) 
wherein R 1 is hydroxy 1 or the like; R 2 is optionally substituted 
lower alkyl or the like; R 3 is hydrogen or the like; R 4 is option- 
ally substituted arylene or the like; R 5 is a group of formula (II) 
or (III): (III) and R 6 is optionally substituted aryl or the like. 
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*Ct*T6 J^Mr/l"*/)/* fia7**- = ^ fi|7**=*, th'D + i', ft 
^i/tf^X B&$tiT^Tfc<fc^:r$ A m&$tiX\^X « <fc^7- $ y mux 
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^\d^ wb%& o 'ft-s-fc (viid sm') , ;>«b<iiN- 

SUfclAny i"fts*sa&***- 3 0°C~3 0°C^ b <tt- 1 0°C~ 1 

cc-cin^N o°c~5 o^ #s b<& l o*c~4 o°ct- i~24|^, m% b 

< tt 2 - 5 B#F^ift# U fli^ft (IX) ftHSCkAS-CS^o 
(I41g) 

20 W#R*JB*-Cfc*fc#*££j«t*»£l±* (IX) 

VfcHUBU 7 0°C~1 5 0°C> #£b<»9 0°C~12 0°C^1~5^P^ N 

*Kttl-2»BHI»t*J:fcli:J:t)fls^« (x) 649 § c fc#T-£ So 

W#«JII(**fc*fc****j**4J|*B\ (IX) *?h?fcl*D 

77>f©M»u n-v>K**ftlitx 4 0°C~ 1 0 0°c, fft b<li 
25 6 0°C~9 O-CC l~5BtR8, ff* U <'tt 1 ~ 3 WfM«»f* C fcC«t D ft^ft 

(X) &nzz.t#-e%Zo 

(1511) 
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WO 9 7/2 7 1 7 4fciB«0A»$&ligJ:H«<z>aiS-e£jS1-3;: tifiX 
* fcf$&ftfcfli£» (X) B\ WO 9 7/2 7 1 7 4Ci3«035iSfc«t & t F 

10 ';±g|&JI (v^*>>*A, *;i/^i>A<f) % r>^E-«i7A, 

- b;i/x>;uv*>^a§) fc©tt#*fc}'6;}i4o £ft*>©iStt, SitftfcftS* 
8 C «fc o X & £ * 6 C # T* § S o 

BJIttTJatK DifcliSif WTt-f > effect** 

J: tftl**-S J&ftf^ flfcttDe s ign of Prodrugs, 
Elsevier, Am sterdam 1985 £I3©£tlT^£o ^IgflJHb 

20 £W a****** ft * k left* ■ttfli'd-llrkas ft 7:^3- 

\\7fr*}U7Z >'*;p5t?-;V© e k5ft7 , D F5 v ^##|jjs$*i*o 1*9 y£f 
25 HtfttfflU^fAfclTB, ^?;VxXr;K xf-ZI/x^x/K n- 
rDK*x^f^ -fy7Dt^x7f;K n-r/^l/Xy^K <tW7f-frx. 
Zf-fr* tert-7f;H7rJK * )V* 9 ^ x?;i/xXf;K N, N-^i 

20 
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5 fc LTB\ -OCOC 2 H 5 , -OCO (t-Bu) N — OCOC 15 H 3l> -0 
CO (m-COONa-Ph), -OCOCH 2 CH 2 COONa, -0C0CH 
(N H 2 ) CH 3 , -OCOCH 2 N (CH 3 ) 2 ^#3M:f £>*i3o *%Wlh&W 

10 ft^n H7j»^«S*ns. 7D flvtrt bT#C#$ 5 P fc Ittt, 
-NHCO (CH 2 ) 20 CH 3 s -NHCOCH (NH 2 ) CH 3 f i^tlS. 

#3PjHb£^&&^tsi£i&0!i0iB*©®!K &ntzMMPmmm&*^t 0 
t>>t»zmw>& Hivsifeft) ©iff s nfttti«iMbft % » 

mm mmm&mmm . mm&mmm, M^m&m^w, ju*Ajt % 

auflis mm. mmn, &&a$2£x *>ay#s V7i>5\ 

21 



WO 02/28844 



PCT/JP01/08507 



0#iic*©aaciLfcR»», is^ak mmMs mmn, mnm^omm 

5 j*Afc«n"C«*-r*»^ »«0. 1~ 1 0 Omg/kg/Ht?fctK b 

<tt 1-2 0ng/kg/B*&* o 

10 Me : ^5=-^ 

E t : x^;i/ 

n-Pr : n-7°nt!;i/ 

i -Pr : W V^DKf 

n-B u : n-^^;i/ 
15 i -B u : << 

t-Bu:tert -Tf-fit 

P h : V 

B n : ^>^;i/ 

DMS 0 : h* 
20 H;&609 

(A - 1) ©HM 
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(IHI) 

D-7x^jl/77->^*x^fJl'Sit(l, 18.12 g, 84mmol)0*(lOOml) 
SIC 2mol/L O&Wti- Y >) t> (61.25 ml) i; 4-^ DDXiV* 

5 (2, 16.09 g, 70 mmol) ft**, MS"? 3 B$|igig# b£ o 

-it® (2mol/L) S^xf-^reUfflbfco ^/f^Wffi'fb^ h 'J tjlx 

zk&Mtrift&U h U ^ACTgSt, MffSHLfco St^7th 

>/^*-y->-cftflfti"r*J: fcfcJ; t>> Hufii i88-i89°c©ifit;t; (3, 21.56 g, jr 
4*84.8%) zmtzo 

10 IR(KBr, v max cm 1 ) 3280, 2956, 1737, 1691, 1428, 1346, 1284, 1166, 723 

23 
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'H NMR (CDCl^tfppm): 2.77(dd, J = 9.3, 13.5 Hz, 1H), 2.94 (dd, J = 5.7, 13.5 
Hz, 1H), 3.37 (s, 3H), 4.01 (dt, J = 6.0, 9.0 Hz, 1H), 7.08-7.23 (m, 5H), 7.66 (d, J 
= 8.4 Hz, 2H), 7.97 (d, J = 8.4 Hz, 2H), 8.69 (d, J = 9.0 Hz, 1H), 13.38 (br s, 1H) 
[ct] D + 3.2±0.9 (c = 0.505, DMSO, 24°C) 
5 7G^^«f(C 17 H 17 N0 6 S)i: bT 

ff-Utt : C;56.19, H;4.72, N;3.85, S;8.82 
Hffcfit : C;56.06, H;4.57, N;3.93, S;8.75 
(I2lg) 

2-7Dt7tf;Vt7^l/> (4, 4.98 g, 20 mmol) t^f-V * f- V >x h 7 $ 
10 > (3.08 g, 22 mmol) ©i'DD*;^ (60 ml) 2 4 mfflUW b 

fee *fabfeli«ft«»bx ^nn*;i/At^ilU f- V >f Y 7 K > 

m (7.66 g) *%tzo £01*1 6.38 g £x*y-;i/ (60 ml) SiST-lg 
tttt (15ml) ^iO^s 2 4BSHJl#bfeo 4frffibfc*SS*itfcU *Tfifei*** 
C £££ D^ffjiS > 200°CcD ittfe (5, 3.10 g, JK^84%) £*§fco 
15 IR(KBr, v max cm 1 ) 3442, 2940, 2842, 1689, 1619, 1479, 1386, 1261, 1189, 1120, 
817 

'H NMR (DMSO-de.tfppm): 4.72 (s, 2H), 7.64-7.77 (m, 2H), 7.99-8.12 (m, 3H), 
8.17 (d, J = 7.8 Hz, 1H), 8.57 (s, 3H), 8.79 (s, 1H) 
HR-FABMS m/z 7 >j - <D T K > & C 12 H 12 NO [M + H] + 1 b T 
20 M-gtt : 186.0919 

mmm 186.0920 
(i3ig) 

fc£4&(3) (363 mg, 1 mmol) ^^f;i/*.;^7.? h* (0.05 ml) ®*<(b*f- 
l/> (3 ml) *»T*-fc***y* ( 105 1.2 mmol) *fln* x 

25 H 1 BSIHlll#bfco'(b£*<5)(244mg, 1.1 mmol) t V V ^>(0.28ml, 3.5 mmol) 
©M^l/> (3 ml) ±B<D»tm«bfc»*Dy b'^m^TK^T 

• 24 
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(6, 540 mg) tt»»f 4Ck&<«©SiSS:ffll>fco ' 

(i4ig) 

5 4b-£$K6)©;fr3r^iS<b>; > (6 ml) mmWL* 110°CT- 1.5 BSRS*#b&o SIS 

tt&ttEMu mc****.* sixf;vtiajbfe„ =t*sjg ataxias** 
ncxm MffMb^o ass* ij*mnv h^77^^u 

^nn^A/SIx^ = 3/2 fcT?§fctnr3SI5#£il#>s T* h >/^*V 
10 >"Ctllfli-r*CkCJ: !>% »^176-178*C©gffij® (7, 212 mg, 2Xg®bT 
©JRJMl.4%) fc&fco 

IR(KBr, vmax cm 1 ) 3345, 1743, 1342, 1176, 1164, 1095, 817, 752 

'H NME (DMS0-d 6 , 6 ppm): 3.04 and 3.10 (dABq, J = 6.0, 13.8 Hz, 2H), 3.54 (s, 

3H), 4.29 (dt, J = 9.3, 6.0 Hz, 1H), 5.15 (d, J = 9.3 Hz, 1H), 7.05-7.12 (m, 2H), 

15 7.21-7.30 (m, 3H), 7.49-7.60 (m, 2H), 7.61 (s, 1H), 7.79 (dd, J = 0.9, 8.4 Hz, 1H), 
7.87 (d, J = 8.1 Hz, 4H), 7.93 (d, J = 8.4 Hz, 1H), 8.21-8.25 (m, 3H) 
[<x] D - 12.9 ±1.0 (c = 0.506, DMSO, 24°C) 
7C*^^(C 29 H 24 N 2 O B S-0.4 acetone) t L~C 
H-IIH : C;67.70, H;4.97, N;5.23, S;5.98 

20 H^ffi : C;67.43, H;4.75, N;5.38, S;6.26 

(H5Xg) 

fc£#K7) (170 mg, 0.332 mmol) <Di> A Ftl/*))/***/ f (4ml) g 
fit- lmol/L*®^ HJ ■>**?§* (1.0ml) £JD*. N 2 4BSIS«#Lfeo ffiffi 
btci-h U U *-2moUHfiRK:a£s ffttx^^tfWfH bfco t 

£E « « b o « « * T -fe h > / ^ * > T! JS S fl3 1 4 C fc i D s » A 243-246-0 
©gftfe (A-l, 119 mg, JR*71.9%) &#fc„ 

25 
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IR(KBr, vmaxcm 1 ) 3430, 3284, 1718, 1344, 1261, 1166, 1095, 846 
'H NMR (DMSO-d 6 ,dppm): 2.76(dd, J = 9.3, 13.5 Hz, 1H), 2.99 (dd, J = 5.1, 
13.5 Hz, 1H), 3.97 (dt, J= 5.7, 9.0 Hz, 1H), 7.11-7.26 (m, 5H), 7.54-7.65 (m, 2H), 
7.76 (d, J = 8.7 Hz, 2H), 7.98 (dd, J = 2.1, 8.4 Hz, 1H), 8.01-8.10 (m, 4H), 8.18 (d, 
5 J = 8.7 Hz, 2H), 8.44-8.53 (m, 2H), 12.80 (br s, 1H) 
[a] D - 5.9±0.9 (c = 0.508, DMSO, 24.5°C) 
7Cfg##f(C 28 H 22 N 2 O 5 S-0.2H 2 O)i: bT 

ttgil : C;66.97, H;4.50, N;5.58, S;6.39 

fgMtt : C;66.99, H;4.34, N;5.63, S;6.24 

io mmm 1 i:.ii©*$cj;D, (a-2) ~ (a-sd z&i&Ltzo 



( * & r 2 # * m m * t>m © m £ » % * m tt # -c & « - 1 * * u , » * c f 4 * © » 




26 



WO 02/28844 



PCT/JP01/08507 



ii 



mm 

No. 


No. 


R 2 


R 6 




iH-NMR (DMSO-ck) 


2 


A-2 


Me 


Q- 


R 


1.20 (d, J= 7.2 Hz, 3H), 3.85 (m, 1H), 
7.43 (m, 1H), 7.54 (t, J= 7.5 Hz, 2H), 
7.89 (d, J= 7.5 Hz, 2H), 7.94 (s, 1H), 7.96 
(d. J=8 1 2FT> 8 27 ,T= R l U 7 
2H), 8.35 (d, 8.4 Hz, 1H), 12.67 (br s, 
1H) 


3 


A-3 


Me 


Q- 


S 


1.20 (d, J= 7.2 Hz, 3H), 3.85 (m, 1H), 

7 43 (m 1TT\ 7 ft T— 7 ft TTv 9TT\ 
/.to viii, Any, /.uft VU, ci — i.oxlZ, Zxly, 

7.89 (d, J= 8.1 Hz, 2H), 7.94 (s, 1H), 7.96 
(d, J= 8.1 Hz, 2H), 8.27 (d, J= 8.1 Hz, 
2H), 8.33 (d, 8.1 Hz, 1H), 12.66 (br s, 


4 


A-4 


Me 


a -Q- 


R 


1.19 (d, J=7.5 Hz, 3H), 3.84 (m, 1H), 7.60 
(d, J=8.7 Hz, 2H), 7.92 (d, J=9.0 Hz, 2H), 
7.95 (d, J=8.7 Hz, 2H), 7.99 (s, 1H), 8.27 
\ix, ei— o. i xxz, £rLj t o.oo lin, xxty, iz.ou ^ur 
S.1H) 


5 


A-5 


Me 




S 


1.19 (d, J=7.5 Hz, 3H), 3.84 (m, 1H), 
7.58-7.63 (m, 2H), 7.89-7.98 (m, 4H), | 
7.99 (s, 1H), 8.24-8.29 (m, 2H), 8.33 (d, 

f o. j. xia, xii/, x^.04 ^ux a, xxjj 


6 


A-6 


Me 


'"■O- 


R 


1.19 (d, J=7.5 Hz, 3H), 3.84 (m, 1H), 7.92 
(s, 1H), 7.95 (m, 2H), 7.95 (d, J=8.4 Hz, 
2H), 8.26 (d, J=8.7 Hz, 2H), 8.35 (d, 
J=8.1 Hz, 1H), 12.61 (br s, 1H) 


7 


A-7 


Me 


-O- 


S 


1 19 (d J=7 5 Hz 3Hi 3 85 <rn ITT) 7 39 
(t, J=8.7 Hz, 2H), 7.91-7.99 (m, 5H), 8.26 
(d, J=8.7 Hz, 2H), 8.35 (d, J=7.8 Hz, 1H), 
12.68 (br s, 1H) 


8 


A-8 


Me 


MeO-^ A — 


R 


1.19 (d, J=7.2 Hz, 3H), 3.83 (s, 3H), 3.83 
(m, 1H), 7.09 (d, J=9.0 Hz, 2H), 7.79 (s, 
1H), 7.82 (d, J=9.0 Hz, 2H), 7.94 (d, 
J=8.7 Hz, 2H), 8.23 (d, J=8.4 Hz, 2H), 
8.32 (d, J=6.9Hz, 1H) 


9 


A-9 


Me 




S 


1.19 (d, J=7.2 Hz, 3H), 3.83 (s, 3H), 3.84 
(m, 1H), 7.06-7.12 (m, 2H), 7.79 (s, 1H), 
7.79-7.85 (m, 2H), 7.91-7.97 (m, 2H), 
8.21-.8.26 (m, 2H), 8.33 (d, J=8.4 Hz, 
1H), 12.65 (br s, 1H) 


10 


A-10 


Me 


BrH 0~ 


R 

i 


1.19 (d, J=7.2Hz, 3H), 3.84 (m, 1H), 7.74 
(d, J=8.4Hz, 2H), 7.85 (d, J=8.4Hz, 2H), 
7.95 (d J=8.1 Hz, 2H), 8.00 (s, 1H), 8.27 
d, J=8.1 Hz, 2H), 8.34 (br s, 1H), 12.70 
1)r s, 1H) 
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IE2 



No. 


1b£® 

No. 


R 2 


R 6 


it 


iH-NMR (DMSO-de) 


11 


A-ll 


Me 


Br ~0~ 


S 


1.19 (d, J=7.2Hz, 3H), 3.84 (m, 1H), 7.74 
(d, J=8.7 Hz, 2H), 7.86 (d, J=9.0 Hz, 2H), 
7.95 (d, J=8.7 Hz, 2H), 8.01 (s, 1H), 8.27 
(d, J=8.7 Hz, 2H), 8.35 (br s, 1H), 12.70 
(br s, 1H) 


12 


A-12 


Bn 


o- 


R 


/t> \u.u, ** v.O f J-O.O 1XZ, Ixl/t J*.*} 1 *. KfjSXf 

J=5.4, 13.8 Hz, 1H), 3.95 (dt, J=5.7, 8.7 
Hz, 1H), 7.11-7.24 (m, 5H), 7.43 (m, 1H), 
7.54 (t, J=7.2 Hz, 2H), 7.72 (d, J=8.1 Hz, 
2H), 7.89 (d, J=7.5 Hz, 2H), 7.94 (s, 1H), 
8.11 (d, J=8.1 Hz, 2H), 8.49 (d, J=9.3 Hz, 
1H), 12.79 (br s, 1H) 


13 


A-13 


Bn 




S 


O r7C /JJ T— Q C 1Q Q TLT_ -1 TT\ o nn /J J 

/ o veto, J— y.o, lo.o xiz, 1x1/, ZMo (aa, 
J=5.7, 13.8 Hz, 1H), 3.95 (dt, J=5.4,9.0 
Hz, 1H), 7.10-7.25 (m, 5H), 7.43 (m, 1H), 
7.54 (t, J=7.2 Hz, 2H), 7.73 (d, J=8.4 Hz, 
2H), 7.89 (d, J=7.2 Hz, 2H), 7.94 (s, 1H), 
8.12 (d, J=8.4Hz, 2H), 8.47 (d, J=8.7Hz, 

±TV, IZ. / / {JOT S, ill; 


14 


A-14 


Bn 


MeO-<Q- 


R 


2.75 (dd, J=9.3, 13.5 Hz, 1H), 2.97 (dd, 
J=5.4, 13.8 Hz, 1H), 3.83 (s, 3H), 3.94 
(dt, J=5.4, 9.0 Hz, 1H), 7.10 (d, J=9.0Hz, 
2H), 7.12-7.24 (m, 5H), 7.71 (d, J=8.4 
Hz, 2H), 7.78 (s, 1H), 7.82 (d, J=9.0 Hz, 
2H) 8 09 (A J=8 4 Hz 2fT> « 47 M 
J=9.0 Hz, 1H), 12.76 (br s, 1H) 


15 


A-15 


Bn 




R 


2.74 (dd, J=9.3, 13.8 Hz, 1H), 2.97 (dd, 
J=5.4, 13.8 Hz, 1H), 3.94 (m, 1H), 7.10- 
7.25 (m, 5H), 7.61 (d, J=8.7 Hz, 2H), 7.72 
(d, J=8.7 Hz, 2H), 7.92 (d, J=8.7 Hz, 2H), 
7.99 (s, 1H), 8.12 (d, J=8.7 Hz, 2H), 8.49 
(d, J=9.9Hz, 1H) 


16 


A-16 


Bn 




S 


2.75 (dd, J=9.3, 13.8 Hz, 1H), 2.98 (dd, 
J=5.7, 13.8 Hz, 1H), 3.95 (in, 1H), 7.11- 
7.23 (m, 5H), 7.58-7.64 (m, 2H), 7.72 (d, 
J=8.4 Hz, 2H), 7.90-7.95 (m, 2H), 7.99 (s, 
1H), 8.12 (d, J=8.4 Hz, 2H), 8.49 (d, 
J=8.4 Hz, 1H), 12.80 (br s, 1H) 


17 


A-17 


Bn 




R 


2.74 (dd, J=9.3, 13.8 Hz, 1H), 2.97 (dd, 
J=5.7, 13.8 Hz, 1H), 3.94 (m, 1H), 7.11- 
7.22 (m, 5H), 7.71 (d, J=7.5 Hz, 2H), 
7.70-7.75 (m, 2H), 7.83-7.87 (m, 2H), 
8.00 (s, 1H), 8.12 (d, J=8.4 Hz, 2H), 8.48 
(d, J=9.0 Hz, 2H), 12.78 (br s, 1H) 
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H3 



mm 
No. 


No. 


R 2 


K 6 


* 


ITT XTTV im /T\Tl rriA J \ 

iH-NMR (DMSO-oU) 


18 


A-18 


Bn 


Br -<Q- 


s 


2.74 (dd, J=9.3, 13,8 Hz, 1H), 2.97 (dd, 
J=5.1, 13.5 Hz, 1H), 3.93 (m, IB), 7.11- 
7.22 (m, 5H), 7.71 (d, J=7.8 Hz, 2H), 7.74 
(d, J=8.4 Hz, 2H), 7.85 (d, J=8.7Hz, 2H), 
8.00 (s, 1H), 8.12 (d, J=8.4Hz, 2H), 8.49 
(d, J=9.3 Hz, 1H), 12.80 (br s, 1H) 


19 


A-19 


Bn . 




R 


2.72 (dd, J=9.3, 13.8 Hz, 1H), 2.97 (dd, 
J=5.7, 13.8 Hz, 1H), 3.95 (m, 1H), 7.10- 
7.24 (m, 5H), 7.39 (t, J=8.7 Hz, 2H), 7.72 
(d, J=8.4Hz, 2H), 7.92 (s, 1H), 7.92-7.99 
Cm 2H> 8 12 f<L J=8 4 Hz 2tT> 8 48 (A 
J=9.0 Hz, 1H), 12.78 (br s, 1H) 


20 


A-20 


Bn 


K>- 


S 


2.74 (dd, J=9.6, 14.1 Hz, 1H), 2.97 (dd, 
J=5.7, 13.8 Hz, 1H), 3.90 (m, 1H), 7.10- 
7.24 (m, 5H), 7.39 (t, J=9.0 Hz, 2H), 7.71 
(d, J=8.4Hz, 2H), 7.92 (s, lH), 7.93-7.98 
(m, 2H), 8.11 (d, J=8.4 Hz, 2H), 8.49 (d, 

f \y .\J XX/jf XXX J , X£i. UU \L/i- O, XJLX/ 


21 


A-21 


i-Pr 


O- 


R 


0.81 (d, J=6.6 Hz, 3H), 0.84 (d, J=6.6 Hz, 
3H), 1.96 (m, 1H), 3.58 (dd, J=6.0, 9.3 
Hz, 1H), 7.43 (m, 1H), 7.53 (t, J=7.2 Hz, 
2H), 7.86-7.97 (m, 5H), 8.22 (d, J=9.3 
Hz, 1H), 8.25 (d, J=8.7 Hz, 2H), 12.61 
(br s, 1H) 


22 


A-22 


i-Pr 


O- 


S 


0.81 (d, J=6.9 Hz, 3H), 0.85 (d, J=6.9 Hz, 
3H), 1.97 (m, 1H), 3.58 (dd, J=6.3, 8.4 
Hz, 1H), 7.43 (m, 1H), 7.53 (t, J=7.2 Hz, 
2H), 7.89 (d, J=7.8 Hz, 2H), 7.94 (d, 
J=8.4Hz, 2H), 7.94 (s, IB), 8.21 (d, 
J=8.4 Hz, 1H), 8.25 (d, J=8.4 Hz, 2H), 
12.60 (br e, 1H) 


23 


A-23 


i-Pr 


a -Q- 


R 


0.81 (d, J=6.6 Hz, 3H), 0.84 (d, J=, 6.9 
Hz, 3H), 1.96 (m, 1H), 3.57 (m, 1H), 7.60 
(d, J=8.7 Hz, 2H), 7.93 (d, J=9.0 Hz, 2H), 
7.94 (d, J=8.7 Hz, 2H), 7.99 (s, 1H), 8.22 
(m, 1H), 8.25 (d, J=8.7Hz, 2H), 12.61 (br 

8,1H) 


24 


A-24 


i-Pr 




S 


0.81 (d, J=6.9 Hz, 3H), 0.84 (d, J=, 6.9 
Hz, 3H), 1.97 (m, 1H), 3.57 (m, 1H), 7.60 
(d, J=8.7 Hz, 2H), 7.58-7.63 (m, 2H), 
7.90-7.97 (m, 2H), 7.99 (s, 1H), 8.18-8.29 
(m,3H), 12.60 (brs, 1H) 
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^4 



No. 


No. 


R2 


R6 


* 


iH-NMR (DMSO-ds) 


25 


A-25 


i-Pr 




R 


0.81 (d, J=6.9 Hz,. 3H), 0.84 (d, J= 6.9 
Hz, 3H), 1.97 (m, 1H), 3.58 (dd J=5.7, 
8.7 Hz, 1H), 7.39 (t, J=8.7Hz, 2H), 7.91- 
7.99 (m, 5H), 8.20-8.28 (m, 3H), 12.62 
(brs, 1H) 


26 


A-26 


i-Pr 




S 


0.81 (d, J=6.9 Hz, 3H), 0.84 (d, J=, 6.6 
Hz, 3H), 1.96 (m, 1H), 3.57 (dd, J=6.0, 
8.7 Hz, 1H), 7.39 (t, J=9.0Hz, 2H), 7.91- 
7.99 (m, 5H), 8.22 (d, J=8.7 Hz, 1H), 8.24 
(d, J=8.7 Hz, 2H), 12.62 (br s, 1H) 


27 


A-27 


i-Pr 




R 


0.81 (d, J=6.9 Hz, 3H), 0.84 (d J=, 6.6 
Hz, 3H), 1.96 (m, 1H), 3.57 (m, 1H), 
7.70-7.76 (m, 2H), 7.83-7.88 (m, 2H), 
7.93 (d, J=8.4 Hz, 2H), 8.00 (s, 1H), 
8.18-8.29 (m, 3H), 12.65 (br s, 1H) 


28 


A-28 


i-Bu 


MeO-Q- 


R 


0 73 (d J=6 6Hz 3H) 0 83 (d J=6 6 Hz 
3H), 1.32-1.50 (m, 2H), 1.60 (m, 1H), 
3.71 (m, 1H), 3.83 (s, 3H), 7.09 (d, J=8.7 
Hz, 2H), 7.79 (s, 1H), 7.83 (d, J=8.7 Hz, 
2H), 7.92 (d J=8.7 Hz, 2H), 8.23 (d, 
J=8.7 Hz, 2H), 8.33 (&, J=9.3 Hz, 1H), 
12.61 (br s, 1H) 


29 


A-29 


i-Bu 




S 


0.73 (d, J=6.6 Hz, 3H), 0.83 (d, J=6.6 Hz, 
3H), 1.36-1.47 (m, 2H), 1.60 (m, 1H), 
3.71 (m, 1H), 3.83 (s, 3H), 7.09 (d J=9.0 
Hz, 2H), 7.79 (e, 1H), 7.83 (d, J=9.0 Hz, 
2H), 7.91 (d, J=8.7 Hz, 2H), 8.23 (d 
J=8.4 Hz, 2H), 8.32 (d, J=8.1 Hz, 1H), 
12.60 (brs, 1H) 


30 


A-30 


i-Bu 


c, -0- 


R 


0.73 (d, J=6.6 Hz, 3H), 0.83 (d, J=6.6 Hz, 
3H), 1.33-1.50 (m, 2H), 1.60 (m, 1H), 
3.72 (m, 1H), 7.57-7.63 (m, 2H), 7.89- 
7.96 (m, 4H), 7,99 (s, 1H), 8.24-8.29 (m, 
2H), 8.35 (d, J=9.0Hz, 1H), 12.61 (br s,. 
1H) 


31 


A-31 


i-Bu 


c| -0- 


S 


0.73 (d, J=6.6 Hz, 3H), 0.83 (d, J=6.9 Hz, 
3H), 1.34-1.47 (m, 2H), 1.60 (m, 1H), 
3.71 (m, 1H), 7.60 (d, J=8.4 Hz, 2H), 7.93 
(d, J=8.7 Hz, 2H), 7.99 (s, 1H), 8.26 (d 
J=8.4 Hz, 2H), 8.35 (m, 1H), 12.60 (br s, 
1H) 
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US 



No. 


No. 


K> 




* 


»H-NMR (DMSO-de) 


32 


A-32 


i-Bu 


\_J/ 


s 


0.73 (d, J=6.6 Hz, 3H), 0.83 (d, J=6.6 Hz, 
3H), 1.34-1.50 (m, 2H), 1.60 (m, 1H), 
3.71 (m, 1H), 7.40 (d, J=8.7 Hz, 2H) ( 

rr ft 1 rr f\r% / CTT\ 0 / j -r r» r-r tt 

7.91-7.98 (m, 5H), 8.26 (d, J=8.7Hz, 
2H), 8.35 (d, J=8.1 Hz, IS), 12.65 (br s, 
1H) 


33 


A-33 


s-Bu 


Br -Q- 


s 


0.75-0.83 (m, 6H), 1.14 (m, 1H), 1.37 (m, 
1H), 1.69 (m, 1H), 3.60 (m, 1H), 7.73 (d, 
J=8.7 Hz., 2H), 7.86 (d, J=8.4 Hz, 2H), 
7.93 (d, J=8.4 Hz, 2H), 7.97 (s, lH), 8.25 
(d, J=8.4Hz, 2H), 12.60 (br s. 1H) 


34 


A-34 


s-Bu 




s 


0.72-0.86 (m, 6H), 1.12 (m, 1H), 1.37 (m, 
1H), 1.69 (m, 1H), 3.61 (m, 1H), 3.83 (s, 
3H), 7.09 (d, J=9.0 Hz, 2H), 7.79 (s, 1H), 
7.83 (d, J=8.4 Hz, 2H), 7.92 (d, J=8.4Hz, 
2H), 8.22 (d, J=8.7 Hz, 2H), 8.26 (m, 
1H), 12.62 (brs, 1H) 


35 


A-35 


CHaS- 
CH2CH2- 




R 


1.65-1.95 (m, 2H), 1.94 (s, 3H), 2.26-2.48 
(m, 2H), 3.83 (s, 3H), 3.91 (m, 1H), 7.09 
(d, J=8.7 Hz, 2H), 7.79 (s, 1H), 7.83 (d, 
J=8.7 Hz, 2H), 7.92 (d, J=8.7 Hz, 2H), 
8.23 (d, J=8.4 Hz, 2H), 8.38 (d, J=9.3 Hz, 
1H), 12.81 (br s, 1H) 


36 


A-36 


CHaS- 
CH2CH2- 


c| -0- 


R 


1.67-1.93 (m, 2H), l t 94 (s, 3H), 2.27-2.49 
(m, 2H), 3.92 (m, 1H), 7.60 (d, J=8.4 Hz, 
2H), 7.91-7.96 (m, 4H), 7.99 (s, 1H), 8.26 
(d, J=8.4Hz, 2H), 8.39 (d, J=8.4 Hz, 1H), 


37 


A-37 


H 


O- 




3.67 (d, J= 4.5 Hz, 2H), 7.43 (m, 1H), 
7.49-7.58 (m, 2H), 7.89 (d, J= 7.2 Hz, 
2H), 7.94 (s, 1H), 7.96 (d, J= 8.4 Hz, 2H), 
8.19-8.30 (m, 3H), 12.72 (br s, 1H) 


38 


A-38 


HOOC- 
CH2- 




R 


2.46 (dd, J=6.9, 16.2 Hz, 1H), 2.63 (dd, 
J=6.3, 16.5 Hz, 1H), 4.13 (m, 1H), 7.60 
(d, J=8.7Hz, 2H), 7.93 (d, J=8.7 Hz, 2H), 
7.95 (d, J=8.7 Hz, 2H), 7.99 (s, 1H), 8.42 
(br s, 1H), 12.63 (br s, 2H) 


39 


A-39 


HOOC- 
CH2- 


0| -O- 


s 


2.40-2.65 (m, 2H), 4.11 (m, 1H), 7.61 (d, 
J=8.4Hz, 2H), 7.95 (dd, J=8.4Hz, 4H), 
8.00 (s, 1H), 8.25 (d, J=8.4Hz, 2H), 8.43 
(m, 1H), 12.51 (br s, 2H) 


40 


A-40 


HOOC- 
CH2- 




S ' 


2.40-2.70 (m,2H), 4.15 (m, 1H), 7.39 (t, 
J=8.7Hz, 2H), 7.90-8.00 (m, 4H), 7.96 (s, 
1H), 8.24 (d, J=8.4Hz, 2H), 8.42 (br s, 
LH), 12.50 (brs,'2H) 



31 
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H6 



No. 


No. 


R* 


R6 


* 


iH-NMR (DMSO-ds) 


41 


A-41 


HOOC- 
CH2- 


Me °-0- 


R 


2.47 (m, 1H), 2.63 (dd, J=6.6, 16.8 Hz, 
1H), 3.83 (s, 3H), 4.12 (t, J=6.6 Hz, 1H), 
7.09 (d, J=9.0 Hz, 2H), 7.79 (s, 1H), 7.82 
(d, J=8.7 Hz, 2H), 7.93 (d, J=8.7 Hz, 2H), 
8.22 (d, J=8.4 Hz, 2H), 8.40 (br s, 1H), 
12.50 (br s, 2H) 


42 


A-42 


HOOC- 
CH2- 




S 


2.40-2.75 (m, 2H), 3.82 (s, 3H), 4.07 (m, 
1H), 7.08 (d, J=8.7Hz, 2H), 7.78 (s, 1H), 
7.82 (d, J=8.7Hz, 2H), 7.92 (d, J=8.7Hz, 
2H), 8.22 (d, J=8.7Hz, 2H), 8.40 (br s, , 
1H), 12.50 (br 6, 2H) 


43 


A-43 


HOOC- 

(CH2)2- 




R 


1.69 (m, 1H), 1.88 (m, 1H),.2.23 <jfc J=72 
Hz, 2H), 3.83 (m, 1H), 7.58-7.64 (m, 2H), 
7.90-7.96 (m, 4H), 8.00 (s, 1H), 8.23-8.29 
(m, 2H), 8.37 (br 6, 1H), 12.42 (br a 2H) 


44 


A-44 


HOOC- 

(CH2>2- 




S 


1.69 (m, 1H), 1.88 (m, 1H), 2.23 (t, J=7.2 
Hz, 2H), 3.83 (m, 1H), 7.58-7.63 (m, 2H), 
7.89-7.95 (m, 4H), 7.99 (s, 1H), 8.23-8.29 
(m, 2H), 8.36 (br s, 1H), 12.42 (br s, 2H) 


45 


A-45 


Ph 




R 


4.97 (d, J=9.0 Hz, 1H), 7.19-7.33 (m, 
5H), 7.57-7.63 (m, 2H), 7.85-7.95 (m, 
4H), 7.98 (s, 1H), 8.14-8.19 (m, 2H), 8.94 
(d, J=9.3 Hz, 1H), 13.02 (br s, 1H) 


46 


A-46 


Me 




R 


1.21 (d, J=7.5 Hz, 3H), 3.87 (m, 1H), 
7.54-7.65 (m, 2H), 7.95-8.09 (m, 7H), 
8.29-8.39 (m, 3H), 7.94 (s, 1H), 7.96 (d, 

T—Q 1 TJ"r» OTJ\ Q /IT /o 1 TJ\ 1 O C7 /U<- « 

1H) 


47 


A-47 


Me 




S 


1.21 (d, J=7.5 Hz, 3H), 3.87 (m, 1H), 
7.54-7.65 (m, 2H), 7.95-8.09 (m, 7H), 
8.29-8.41 (m, 3H), 7.94 (s, 1H), 7.96 (d, 
J=8.1 Hz, 2H), 8.47 (s, 1H), 12.68 (br s, 
1H) 


48 


A-48 


Bn 


q>_ 


R 


2.76 (dd, J=9.3, 13.5Hz, 1H), 2.99 (dd, 
J=5.1, 13.5Hz, 1H), 3.97 (dt, J=5.7, 
9.0Hz, 1H), 7.11-7.26 (m, 5H), 7.54-7.65 
(m, 2H), 7.76 (d, J=8.7Hz, 2H), 7.98 (dd, 
J=2.1, 8.4Hz, 1H), 8.01-8.10 (m, 4H), 
8.18 (d, J=8.7Hz, 2H), 8.44-8.53 (m, 2H), 
12.80 (br s, 1H) 
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at 7 



JLNU. 


JLNu. 


R2 


Re 


* 


iH-NMR (DMSO-de) 


49 


A-49 


Bn 




s 


2.76 (dd, J=9.3, 13.5 Hz, 1H), 2.99 (dd, 
J=5.1, 13.5 Hz, 1H), 3.97 (dt, J=5.1, 8.7 
Hz, 1H), 7.11-7.26 (m, 5H), 7.54-7.65 (m, 
2H), 7.76 (d, J=8.7 Hz, 2H), 7.98 (dd, 
J=2.4, 8.4 Hz, 1H), 8.01-8.10 (m, 4H), 

ft 1 Qfrl T— ft 7 I-Tt 9TTi ft >17 1 TT\ o >4Q 
O.Xi7 v,a, d— O. # JuLZ, ATI/, o.*w \J3, 1x1^, o.w 

(d, J=8.7 Hz, 1H), 12.79 (br s, 1H) 


50 


A-50 


i-Pr 




R 


0.82 (d, J=6.6 Hz, 3H), 0.85 (d, J=6.9 Hz, 
3H), 1.98 (m, 1H), 3.59 (dd, J=6.0, 9.3 
Hz, 1H), 7.54-7.64 (m, 2H), 7.94-8.00 (m, 
3H), 8.01-8.09 (m, 4H), 8.23 (d, J=9.3 
Hz, 1H), 8.31 (d, J=8.7 Hz, 2H), 8.47 (s, 
1H), 12.61 (br s, 1H) 


51 


A-51 


i-Pr 




S 


0.82 (d, J=6.9 Hz, 3H), 0.85 (d, J=6.9 Hz, 
3H), 1.98 (m, 1H), 3.59 (dd, J=6.3, 9.3 
Hz, 1H), 7.54-7.64 (m, 2H), 7.94-8.00 (m, 
3H), 8.01-8.09 (m, 4H), 8.23 (d, J=9.3 
Hz, 1H), 8.28-8.33 (m, 2H), 8.47 (s, 1H), 
12.61 (br s, 1H) 



33 
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mmms 2 




B-1 



(in© 

4b-£iZJ(3) (1.09 g, 3mmol) t f-frftfr A T X H (0.05 ml) ©JI-fM f- 1/ 
5 > (10 ml) ll$t, frft-FUtij**?*)))/ (0.31 ml, 3.6 mmol) <&i)D^. N £ 
fi-C H$W«#bfco £j6***Efi*bTaS>ftfc«R*n »; Hi;, 
4'-* H^T* h7x; >1&mM(8)<D&tt,*?U> (10 ml) SiXC, 
Ky3?> (0.85 ml, 10.5 mmol) fcJDitx SST' 2 4l$mtt$bfe. SiS*** 
-2mol/Ltt»fca«, »^x^;i/tfflaibfeo #ttJ|&g«KBfc;!l<«:?-b >J £ A 

io iaa*fl3^h »; «>a**«t*i««s^u ttiith^Actgi 

t)> ■£ 180-182°CCDBfitJtJ (9, 931 mg, JRsjS 60.8%) tfttzo 
IR(KBr, v max cm 1 ) 3361, 3286, 1739, 1683, 1637, 1600, 1521, 1344, 1257, 1232, 

34 
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1170, 1095 

! H NMR (DMSO-d 6 ,tfppm): 2.78 (dd, J = 9.0, 13.8 Hz, 1H), 2.95 (dd, J = 6.0, 
13.8 Hz, 1H), 3.33 (s, 3H), 3.86 (s, 3H), 4.03 (dt, J = 6.0, 8.7 Hz, 1H), 4.76 (d, J 
= 5.7 Hz, 2H), 7.09 (d, J = 8.7 Hz, 2H), 7.09-7.25 (m, 5H), 7.67 (d, J = 8.4 Hz, 
5 2H), 7.94 (d, J = 8.4 Hz, 2H), 8.04 (d, J = 8.7 Hz, 2H), 8.66 (d, J = 8.7 Hz, 1H), 
8.97 (t, J = 5.7 Hz, 1H) 
[a] 486 - H.2±1.0 (c = 0.502, DMSO, 24V) 
7C*#!ff(C 26 H 26 N 2 O 7 S-0.3H 2 O)i: bX 

fHfiit : C;60.52, H;5.20, N;5.43, S;6.21 
10 : C;60.52, H;5.04, N;5.80, S;6.13 

(f 211) 

fli£ft(9) (445 mg, 0.872 mmol) fcD-y>Sj| (282 mg, 0.698 mmol) ©t- 

h7tFD77> (6mi) mm*. io°cx-2nmmn\stzo £js*fc*-2moi/L 
15 mmmibi- h y »A***-cinwjfe*u iwith^ACTgst, mi± 

■fctK Ajft 185-186'C<Z>§&54fcf (10, 386 mg, Um 87.0%) fcfcfco 
IR(KBr, V max cm" 1 ) 3087, 1745, 1486, 1430, 1342, 1253, 1182, 1162, 1108, 1089, 
20 829 

>H NMR (CDCl 3 ,(5ppm): 3.02 and 3.09 (dABq, J= 6.0, 13.8 Hz, 2H), 3.53 (s, 
3H), 3.86 (s, 3H), 4.25 (dt, J= 9.3, 6.0 Hz, 1H), 5.13 (d, J= 9.3 Hz, 1H), 6.93- 
7.00 (m, 2H), 7.04-7.12 (m, 2H), 7.21,7.29 (m, 3H), 7.51-7.58 (m, 2H), 7.76-7.83 
(m, 2H), 7.97 (s, 1H), 7.97-8.03 (m, 2H) 
25 [a] D - 9.8±1.0 (c= 0.511, DMSO, 24°C) 
TbMftffi (C 26 H 24 N 2 0 B S 2 .)i: bX 

WrMM : C;61.40, H;4.76, N;5.51, S;12.61 

35 
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HBfg : C;61.80, H;4.53, N;5.53, S;12.41 
(I3Ig) 

fc&m(10) (340 mg, 0.668 mmol) (Di? * AT. K (8 ml) 

giS-e imoirL7mihi-Y y <>A*$g« (2.0 ml) sjbjU 5mmmwvtzo «fffl 

5 ufc^-h u i>A***abx 7jc-2moi/L^^^a?, »s^^-;i't»jftajufeo £ 

mmffiLtco M47t b V/^^^VCfSSflSf * C iU^M 222-223-C 
©B»«KB-1) (300mg, JK^90.8%) £*§fc 0 

IR(KBr, v max cm 1 ) 3448, 3259, 2543, 1724, 1702, 1606, 1488, 1430, 1348, 1278, 
10 1251, 1168, 1145, 1095, 835 

»H NMR (DMSO-d 6 ,<5ppm): 2.75 (dd, J = 9.3, 13.5 Hz, 1H), 2.97 (dd, J = 5.4, 
13.5 Hz, 1H), 3.83 (s, 3H), 3.94 (dt, J = 5.4, 9.0 Hz, 1H), 7.10 (d, J = 9.0 Hz, 2H), 
7.12-7.24 (m, 5H), 7.71 (d, J = 8.4 Hz, 2H), 7.78 (s, 1H), 7.82 (d, J = 9.0 Hz, 2H), 
8.09 (d, J = 8.4 Hz, 2H), 8.47 (d, J = 9.0 Hz, 1H), 12.76 (br s, 1H) 
15 [a] 436 - 24.4±1.3 (c = 0.501, DMSO, 25'C) 
75fif#!ff(C 25 H 2 jN 2 05S 2 )i: hX 

ftf-SFtt : C;60.71, H;4.48, N;5.66, S;12.97 

XM : C;60.73, H;4.41, N;5.83, S;12.67 

mmm 5 2 tiio^ci >k <h&® (b-2) ~ (B-54) &^j*u& 0 #fl3-& 

20 *®*3HIS£S8~ai 4Cilf;. 
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No. 


No. 


R2 


R6 




iH-NMR(DMSO-d«) 


53 


B-2 


i-Pr 


/ ' V 

o 


R 


0.82 (d, J=6.6 Hz, 3H), 0.85 (d, J=6.9 Hz, 
3H), 1.97 (m, 1H), 3.57 (dd, J=6.0, 8.7 
Hz, 1H), 7.42 (m, 1H), 7.46-7.54 (m, 2H), 
7.77 (d, J=8.7 Hz, 2H), 7.90 (d, J=8.4 Hz, 
2H), 8.13 (d, J=8.4 Hz, 2H), 8.19 (d, 
J=8.7Hz, 1H), 8.43 (s, 1H), 12.63 (br s, 
1H) 


54 


B-3 


i-Pr 




S 


0.82 (d, J=6.6 Hz, 3H), 0.85 (d, J=7.2 Hz, 
3H), 1.97 (m, 1H), 3.58 (dd, J=6.0, 9.3 
Hz, 1H), 7.42 (m, 1H), 7.46-7.54 (m, 2H), 
7.88-7.93 (m, 2H), 8.10-8.27 (m, 2H), 
8.19 (d, J=9.3 Hz, 1H), 8.43 (s, 1H), 
12.63 (br s, 1H) 


55 


B-4 


i-Pr 




R 


0.82 (d, J=6.7 Hz, 3H), 0.85 (d, J=6.7 Hz, 
3H), 1.97 (m, 1H), 3.58 (m, 1H), 7.56 (d, ' 
J=8.5 Hz, 2H), 7.79 (d, J=8.6 Hz, 2H), 
7.91 (d, J=8.5 Hz, 2H), 8.13 (d, J=8.5 Hz, 
2H), 8.20 (d, J=8.2 Hz, 1H), 8.46 (s, 1H) 


56 


B-5 


i-Pr 




S 


0.82 (d, J=6.7Hz, 3H), 0.85 (d, J=6.7Hz, 
3H), 1.97 (m, 1H), 3.57 (m, 1H), 7.56 (d, 
J=8.5 Hz, 2H), 7.79 (d, J=8.5 Hz, 2H), 
7.91 (d, J=8.5 Hz, 2H), 8.13 (d, J=8.5 Hz, 
2H), 8.20 (d, J=9.5 Hz, 1H), 8.46 (s, 1H) 


57 


B-6 


i-Pr 




R 


0.82 (d, J=6.7 Hz, 3H), 0.85 (d, J=6.7 Hz, 
3H), 1.96 (m, 1H), 3.57 (dd, J=6.1, 8.2 
Hz, 1H), 3.82 (s, 3H), 7.06 (d, J=8.5 Hz, 
2H), 7.69 (d, J=8.9 Hz, 2H), 7.89 (d, 
J=8.5 Hz, 2H), 8.11 (d, J=8.5 Hz, 2H), 
8.17 (d, J=9.2 Hz, 1H), 8.30 (s, ffl) 


58 


B-7 


i-Pr 


MeO-Q- 


S 


0.81 (d, J=6.6 Hz, 3H), 0.85 (d, J=6.9 Hz, 
31^, 1.96 (m, 1H), 3.57 (m, 1H), 3.82 (s, 
3H), 7.06 (d, J=9.0 Hz, 2H), 7.70 (d, 
J=9.0 Hz, 2H), 7.89 (d, J=8.4 Hz, 2H), 
8.11 (d, J=8.7Hz, 2H), 8.19 (d, J=9.3 Hz, 
1H), 8.30 (s, 1H), 12.64 (br s, 1H) 


59 


B-8 


i-Pr 




R 


0.82 (d, J=6.9 Hz, 3H), 0.85 (d, J=6.9 Hz, 
3H), 1.97 (m, 1H), 3.58 (dd, J=6.0, 9.0 
Hz, 1H), 7.35 (t, J=8.7Hz, 2H), 7.78-7.86 
(m, 2H), 7.88-7.93 (m, 2H), 8.10-8.15 (m, 
2H), 8.21 (d, J=9.0 Hz, 1H), 8.40 (s, 1H), 
12.64 (brs, 1H) 
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H9 



No. 


No. 


R2 


R6 




iH-NMR(DMSO-d6) 


60 


B-9 


i-Pr 




s 


0.81 (d, J=6.9 Hz, 3H), 0.85 (d, J=6.9 Hz, 
3H), 1.96 (m, 1H), 3.57 (dd, J=6.0, 9.3 
Hz, IB), 7.31-7.40 (m, 2H), 7.78-7.85 (m, 
2H), 7.88-7.93 (m, 2H), 8.10-8.15 (m, 
2H); 8.20 (d, J=9.3 Hz, 1H), 8.39 (s, 1H), 
12.62 (br b, 1H) 


61 


B-10 


i-Pr 




R 


0.81 (d, J=6.9 Hz, 3H), 0.85 (d, J=6.9 Hz, 
3H), 1.97 (m, 1H), 3.57 (m, 1H), 7.66- 
7.76 (m, 4H), 7.90 (d, J=8.4 Hz, 2H), 8.13 
(d, J=8.4 Hz, 2H), 8.16 (d, J=9.0 Hz, 1H), 
8.47 (s,lH), 12.62 (brs, 1H) 


62 


B-ll 


Bn 


o- 


R 


2.75 (dd, J=9.6, 13.5 Hz, 1H), 2.98 (dd, 
J=5.7, 13.5 Hz, 1H), 3.94 (m, 1H), 7.10- 
7.24 (m, 5H), 7.42 (m, 1H), 7.46-7.54 (m, 
2H), 7.67 (d, J=8.4 Hz, 2H), 7.77 (d, 
J=8.4Hz, 2H), 7.99 (d, J=8.4Hz, 2H), 
8.43 (s, 1H), 8.45 (d, J=8.1 Hz, 1H), 
12.80 (br s, 1H) 


63 


B-12 


Bn 




S 


2.74 (dd, J=9.3, 13.5 Hz, 1H), 2.98 (dd, 
J=5.1, 13.5 Hz, 1H), 3.93 (dt, J=5.1, 8.7 ' 
Hz, 1H), 7.10-7.24 (m, 5H), 7.42 (m, 1H), 
7.46-7.54 (m, 2H), 7.64-7.69 (m, 2H), 
7.77 (d, J=8.1 Hz, 2H), 7.96-8.01 (m, 
2H), 8.43 (s, 1H), 8.46 (d, J=8.7 Hz, 1H), 
12.80 (br s, 1H) 


64 


B-13 


Bn 


c, -0~ 


R 


2.74 (dd, J=9.6, 13.4 Hz, 1H), 2.98 (dd, 
J=5.4, 13.9 Hz, 1H), 3.94 (d, J=5.5 Hz, 
1H), 7.16-7.18 (m, 5H), 7.57 (d, J=8.2 
Hz, 2H), 7.67 (d, J=8.2 Hz, 2H), 7.80 (d, 
J=8.2 Hz, 2H), 7.98 (d, J=8.0 Hz, 2H), 
8 46Cs 1H) 8 48 fd J=7 7Hz 1FD 


65 


B-14 


Bn 




S 


2.74 (dd, J=9.6, 13.8 Hz, 1H), 2.98 (dd, 
J=5.4, 13.8 Hz, 1H), 3.93 (m, 1H), 7.10- 
7.22 (m, 5H), 7.53-7.60 (m, 2H), 7.66 (d, 
J=8.7 Hz, 2H), 7.77-7.83 (m, 2H), 7.98 
(d, J=8.7 Hz, 2H), 8.46 (s, 1H), 8.47 (d, 
J=8.4Hz, 1H), 12.81 (br s, 1H) 


66 


B-15 


Bn 




R 


2.74 (dd, J=9.6, 13.8 Hz, 1H), 2.97 (dd, 
J=5.7, 13.8 Hz, 1H), 3.82 (e, 3H), 3.93 
(dt, J=5.4, 8.7 Hz, 1H), 7.06 (d, J=9.0 Hz, 
2H), 7.10-7.23 (m, 5H), 7.65 (d, J=8.7 
Hz, 2H), 7.70 (d, J=9.0 Hz, 2H), 7.96 (d, 
J=8.7 Hz, 2H), 8.30 (s, 1H), 8.44 (d, 
J=8.7 Hz, 1H). 12.80 (br s, 1H) 
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Hi 0 



mm 

XT 

No. 


No. 


R2 




* 


iH-NMR (DMSO-de) 


67 


B-16 


Bn 




S 


2.73 (dd, J=9.6, 13.8 Hz, 1H), 2.96 (dd, 
J=5.4, 13.5 Hz, 1H), 3.81 (s, 3H), 3.92 
(m, 1H), 7.05 (d, J=8.7Hz, 2H), 7.10- 
7.24 (m, 5H), 7.64 (d, J=8.4 Hz, 2H), 7.69 
(d, J=8.4 Hz, 2H), 7.95 (d, J=8.1 Hz, 2H), 
8.29 (s, 1H), 8.44 (d, J=9.0Hz, 1H), 
12.81 (br s, 1H) 


68 


B-17 


Bn 


F-Oh- 


R 


2.72 (dd, J=9.3, 13.5 Hz, 1H), 2.97 (dd, 
J=5.4, 13.5 Hz, 1H), 3.93 (m, 1H), 7.10- 
7.22 (m, 5H), 7.31-7.40 (m, 2H), 7.66 (d, 
J=8.4 Hz, 2H), 7.78-7.86 (m, 2H), 7.97 
(d, J=8.4 Hz, 2H), 8.39 (s, 1H), 8.46 (d, 
J=9.0 Hz, 1H), 12.82 (br s, 1H) 


69 


B-18 


Bn 




S 


2.74 (dd, J=9.9, 13,8 Hz, 1H), 2.98 (dd, 
J=5.1, 13.8 Hz, 1H), 3.93 (m, 1H), 7.10- 
7.22 (m, 5H), 7.36 (t, J=8.7 Hz, 2H), 7.66 
(d, J=8.4Hz, 2H), 7.80-7.85 (m, 2H), 
7.97 (d, J=8.4 Hz, 2H), 8.40 (s, 1H), 8.47 
(d, J=8.7 Hz, 1H), 12.80 (br s, 1H) 


70 


B-19 


Bn 


Br ~0~ 


R 


2.74 (dd, J=9.6, 13.8 Hz, 1H), 2.97 (dd, 
J=5.7, 13.8 Hz, 1H), 3.94 (m, 1H), 7.10- 
7.22 (m, 5H), 7.62-7.78 (m, 6H), 7.98 (d, 
J=8.7 Hz, 2H), 8.46 (d, J=^7.5 Hz, 2H), 
12.80 (br s, 1H) 


71 


B-20 


Bn 




S 


2.74 (dd, J=9.3, 13,5 Hz, 1H), 2.97 (dd, 
J=5.1, 13.5 Hz, 1H), 3.92 (m, 1H), 7.30- 
7.42 (m, 5H), 7.64-7.75 (m, 6H), 7.98 (d, 
J=8.4 Hz, 2H), 8.47 (s, 1H), 8.47 (d, 
J=9.6 Hz, 1H), 12.80 (br s, 1H) 


72 


B-21 


Me 


Q- 


R 


1.20 (d, J=7.5 Hz, 3H), 3.84 (m, 1H), 7.42 

Hz, 2H), 7.92 (d, J=8.4 Hz, 2H), 8.15 (d, 
J=8.4 Hz, 2H), 8.32 (d, J=8.4 Hz, 1H), 
8;43(s, 1H), 12.68 (brs, 1H)' 


73 


B-22 


Me 


o- 


S 


1.20 (d, J=7.5Hz, 3H), 3.84 (m, 1H), 7.42 
(m, 1H), 7.46:7.54 (m, 2H), 7.77 (d, J=7.8 
Hz, 2H), 7.89-7.94 (m, 2H), 8.12-8.18 (m, 
2H), 8.32 (d, J=9.0 Hz, 1H), 8.43 (s, 1H), 
12.68 (br s, 1H) 


74 


B-23 


Me 


MeO-Q- 


R 


1.19 (d, J=7.1 Hz, 3H), 3.82 (s, 3H), 
3.82-3.86 (m, 1H), 7.06 (d, J=8.8 Hz, 
2H), 7.69 (d, J=8.8 Hz, 2H), 7.90 (d, 
J=8.5 Hz, 2H), 8.12 (d, J=8.2 Hz, 2H), 
8.30 (m,2H) 
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mi i 



mm 

No. 


No. 


R2 


R6 




iH-NMR(DMSO-ds) 


75 


B-24 


Me 




s 


1.20 (d, J=7.2 Hz, 3H), 3.82 (s, 3H), 3.83 
(m, 111), 7.06 (a, J=8.7 Hz, 2H), 7.70 (a, 
J=8.7 Hz, 2H), 7.90 (d, J=8.4 Hz, 2H), 
8.12 (d, J=8.4 Hz, 2H), 8.30 (s, 1H), 8.31 
(br s, 1H), 12.61 (br s, 1H) 


76 


B-25 


Me 


c| -Q^ 


R 


1.20 (d, J=7.5 Hz, 3H), 3.84 (m, 1H), 
7.53-7.59 (m, 2H), 7.77-7.82 (m, 2H), 
7.89-7.95 (m, 2H), 8.12-8.17 (m, 2H), 
8.31 (d, J=7.5 Hz, 1H), 8.46 (s, 1H), 
12.60 (br e, 1H) 


77 


B-26 


Me 


c| -0- 


S 


1.19 (d, J=7.5 Hz, 3H), 3.83 (m, 1H), 
7.53-7.60 (m, 2H), 7.77-7.83 (m, 2H), 
7.89-7.95 (m, 2H), 8.11-8.18 (m, 2H), 
8.32 (d, J=6.6 Hz, 1H), 8.46 (s, 1H), 
12.65 (br s, 1H) 


78 


B-27. 


Me 




R 


1.19 (d, J=7.2 Hz, 3H), 3.84 (m, 1H), 
7.31-7.40 (m, 2H), 7.79-7.86 (m, 2H), 
7.89-7.95 (m, 2H), 8.12-8.17 (m, 2H), 
8.35 (d, J=7.5 Hz, 1H), 8.41 (s, 1H), 
12.71 (br s, 1H) 


79 


B-28 


Me 




S 


1.19 (d, J=7.2 Hz, 3H), 3.84 (m, 1H), 
7.31-7.40 (m, 2H), 7.78-7.86 (m, 2H), 
7.89-7.94 (m, 2H), 8.11-8.17 (m, 2H), 
8.33 (d, J=8.7 Hz, 1H), 8.40 (s, 1H), 
12.65 (br s, 1H) 


80 


B-29 


Me 


Br -\j- 


R 


1.19 (d, J=7.2 Hz, 3H), 3.83 (m, 1H), 

8.12-8.17 (m, 2H), 8.30 (br s, 1H), 8.47 
(e, 1H), 12.71 (br s, 1H) 


81 


B-30 


Me 




S 


1.19 (d, J=7.2 Hz, 3H), 3.84 ((m, 1H), 
7.68-7.75 (m, 4H), 7.89-7.93 (m, 2H), 
8.13-8.16 (m, 2H), 8.33 (d, J=8.4 Hz, 
1H), 8.47 (s, 1H), 12.70 (br s, 1H) 


82 


B-31 


i-Bu 




R 


0.73 (d, J=6.6 Hz, 3H), 0.83 (d, J=6.6 Hz, 
3H), 1.33-1.50 (m, 2H), 1.61 (m, 1H), 
3.71 (m, 1H), 7.56 (d, J=8.7Hz, 2H), 
7.79 (d, J=8.7 Hz, 2H), 7.89 (d, J=8.4 Hz, 
2H), 8.14 (d, J=8.4 Hz, 2H), 8.32 (d, 
J=7.8 Hz, 1H), 8.46 (s, 1H), 12.61 (br s, 
1H) 
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3U 2 



mm 

JNO. 


XT 

JNO. 


R2 


R6 


* ' 


iH-NMR(DMSO-de) 


83 


B-32 


i-Bu 


a -C>- 


S 


0.73 (d, J=6.3 Hz, 3H), 0.83 (d, J=6.3 Hz, 
3H), 1.38-1.46 (m, 2H), 1.61 (m, 1H), 
3.71 (m, 1H), 7.56 (d, J=8.4 Hz, 2H), 
7.80 (d, J=8.7Hz, 2H), 7.89 (d, J=8.7Hz, 
2H), 8.14 (d, J=8.4 Hz, 2H), 8.33 (m, 
1H), 8.46 (s, 1H), 12.65 (br s, 1H) 


84 


B-33 


i-Bu 




s 


0.73 (d, J=6.3 Hz, 3H), 0.83 (d, J=6.6 Hz, 
3H), 1.38-1.45 (m, 2H), 1.60 (m, 1H), 
3.70 (m, 1H), 7.35 (t, J=9.0 Hz, 2H), 
7.82 (dd, J=5.4, 9.0 Hz, 2H), 7.89 (d, 
J=8.7 Hz, 2H), 8.13 (d, J=8.4 Hz, 2H), 
8.32 (d, J=7.5 Hz, 1H), 8.40 (s, 1H), 
12.68 (brs, 1H) 


1 

85 


B-34 


i-Bu 




R 


0.73 (d, J=6.6Hz, 3H), 0.83 (d J=6.3 Hz, 
3H), 1.33-1.50 (m, 2H), 1.61 (m, 1H), 
3.71 (m, 1H), 3.82 (s, 3H), 7.03-7.09 (m, 
2H), 7.66-7.72 (m, 2H), 7.86-7.91 (m, 
2H), 8.09-8.14 (m, 2H), 8.29 (br s, 1H), 
8.30 (s, 1H), 12.65 (br s, 1H) 


86 


B-35 


i-Bu 




S 


0.73 (d, J=6.6 Hz, 3H), 0.83 (d, J=6.9 Hz, 
3H), 1.38-1.44 (m, 2H), 1.61 (m, 1H), 
3.71 (m, 1H), 3.82 (s, 3H), 7.06 (d, J=9.0 
Hz, 2H), 7.69 (d, J=8.7 Hz, 2H), 7.88 (d, 
J=8.7 Hz, 2H), 8.11 (d, J=8.7 Hz, 2H), 
8.30 (s, 2H), 12.60 (br s, 1H) 


87 


B-36 


s-Bu 




S 


0.73-0.86 (in, 6H), 1.12 (m, 1H), 1.37 (m, 
1H), 1.69 (m, HO, 3.60 (m, 1H), 3.82 (s, 
3H), 7.06 (d, J=9.0 Hz, 2H), 7.70 (d, 
J=9.0 Hz., 2H), 7.89 (d, J=8.4 Hz, 2H), 

1H), 8.31 (s, 1H), 12.65 (br e, 1H) 


88 


B-37 


s-Bu 




S 


0.75-0.83 (m, 6H), 1.12 (m, 1H), 1.37 (m,. 
1H), 1.69 (m, 1H), 3.60 (m, 1H), 7.06 (d, 
J=9.0 Hz, 2H), 7.71 (d, J=9.0 Hz., 2H), 
7.90 (d, J=8.4 Hz, 2H), 8.13 (d, J=8.7 Hz, 
2H), 8.22 (d, J=9.3 Hz, 1H), 8.47 (s, Hi), 
12.65 (br s, 1H) 


89 


B-38 


HO0C- 
CH 2 - 


c| -Q- 


R 


2.47 (dd, J=6.9, 16.2 Hz, 1H), 2.64 (dd, 
J=6.5, 16.2 Hz, 1H), 4.13 (m, Hi), 7.57 
(d, J=8.7 Hz, 2H), 7.80 (d, J=8.7 Hz, 2H), 
7.91 (d, J=8.7Hz, 2H), 8:14 (d, J=8.4 Hz, 
2H), 8.39 (m, 1H), 8.46 (s, 1H), 12.58 (s, 
2H) 
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SI 3 



No. 


No. 


R2 




* 


iH-NMR (DMSO-de) 


90 


B-39 


HOOC- 
CHa- 


c, -0- 


s 


2.40-2.65 (m, 2H), 4.15 (m, 1H), 7.60 (d, 
J=8.4Hz, 2H), 7.92 (d, J=8.4Hz, 2H), 
7.95 (d, J=8.4Hz, 2H), 7.99 (s, 1H), 8.25 
(d, J=8.4Hz, 2H) 8.42 (br s, 1H) 12.59 (br 
s,2H) 


91 


B-40 


HOOC- 
CH2- 




R 


2.47 (m, 1H), 2.64 (dd, J=6.3, 16.5 Hz, 
1H), 3.82 (s, 3H), 4.12 (t, J=6.3 Hz, 1H), 
7.06 (d, J=8.7 Hz, 2H), 7.70 (d, J=8.7 Hz, 
2H), 7.90 (d, J=8.7 Hz, 2H), 8.11 (d, 
J=8.7 Hz, 2H), 8.30 (s, 1H), 8.37 (br s, 
1H), 12.60 (br s, 1H) 


92 


B-41 


HOOC- 
CH 2 - 




S 


2.20-2.44 (m, 2H), 3.87 (m, 1H), 6.82 (d, 
J=8.7Hz, 2H), 7.46 (d, J=8.9Hz, 2H), 
7.66 (d, J=8.7Hz, 2H), 7.94 (d, J=8.7Hz, 
2H), 8.07 (s, 1H), 8.10 (br s, 1H) 


93 


B-42 


HOOC- 
CHs- 




S 


2.42-2.75 (m, 2H), 4.15 (m, 1H), 7.35 (t, 
J=8.7Hz, 2H), 7.85 (t, J=8.7Hz, 2H), 
7.91 (d, J=8.4Hz, 2H), 8.13 (d, J=8.4Hz, 
2H), 8.40 (s, 1H), 8.41 (br e, 1H), 12.50 
(brs,2H) 


. 94 


B-43 


HOOC- 

(CH2)2-. 


_ /=\ 


R 


1.68 (m, 1H), 1.89 (m, 1H), 2.24 (t, J=6.9 
Hz, 2H), 3.83 (m, 1H), 7.54-7.60 (m, 2H), 
7.77-7.83 (m, 2H), 7.86-7.92 (m, 2H), 
8.11-8.17 (m, 2H), 8.35 (br s, 1H), 8.47 
(s, 1H), 12.43 (br s, 2H) 






HOOC- 
(CHa)2- 


a-T^— 


Q 
O 


1.69 (m, 1H), 1.89 (m, 1H), 2.23 (t, J=7.2 
Hz, 2H), 3.83 (m, 1H), 7.53-7.60 (m, 2H), 
/ . / /- l.o£ (m, ^11), /.cSy (a, J— 0.4 Jbiz, 
2H), 8.13 (d, J=8.4 Hz, 2H), 8.34 (br s, 
1H), 8.46 (s, 1H), 12.44 (br s, 2H) 


96 


B-45 


CHaS- 
CH2CH2- 


O- 


R 


1.67-1.93 (m, 2H), 1.94 (s, 3H), 2.27-2.49 
(m, 2H), 3.91 (m, 1H), 7.42 (m, 1H), 
7.46-7.54 (m, 2H), 7.74-7.80 (m, 2H), 
7.90 (d J=8.4 Hz, 2H), 8.15 (d, J=8.4 Hz, 
2H), 8.37 (d J=8.1 Hz, 1H), 8.43 (s, 1H), 
12.75 (br s, 1H) 


97 


B-46 


CH3S- 
CH2CH2- 


°-Q- 


R 


1.67-1.93 (m, 2H), 1.94 (s, 3H), 2.27-2.50 
(m, 2H), 3.91 (m, 1H), 7.53-7.59 (m, 2H), 
7.76-7.82 (m, 2H), 7.87-7.93 (m; 2H), 
8.12-8.17 (m, 2H), 8.37 (d J=8.4 Hz, 
1H), 8.46 (s, 1H), 12.79 (br s, 1H) 
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mi 4 



ftS£0>J 
No. 


No. 


R2 


R6 


* 


iH-NMR (DMSO-ds) 


98 


B-47 


CH3S- 
CH2CH2- 


r - — \ 


R 


1.65-1.95 (m, 2H), 1.94 (s, 3H), 2.26-2.50 
(m, 2H), 3.82 (s, 3H), 3,91 (m, 1H), 7.06 
(d, J=9.0 Hz, 2H), 7.70 (d, J=9.0 Hz, 2H), 
7.89 (d, J=8.4 Hz, 2H), 8.12 (d, J=8.4 Hz, 
2H), 8.31 (s, 1H), 8.36 (d, J=9.0 Hz, 1H), 
12.79 (brs, 1H) 


99 


B-48 


CHaS- 
CH2CH2- 




R 


1.65-1.95 (m, 2H), 1.94 (s, 3H), 2.25-2.50 
(m, 2H), 3.91 (m, 1H), 7.67-7.76 (m, 4H), 
7.90 (d, J=8.1 Hz, 2H), 8.15 (d, J=8.7 Hz, 
2H), 8.38 (d, J=9.3 Hz, 1H), 8.48 (s, 1H), 
12.79 (br s, 1H) 


" 100 


B-49 


CH3S- 
CH2CH2- 


/=\ 


R 


1.66-1.93 (m, 2H), 1.94 (s, 3H), 2.28-2.48 
(m, 2H), 3.91 (m, 1H), 7.78-7.85 (m, 4H), 
7.90 (d, J=8.1 Hz, 2H), 8.14 (d, J=8.7 Hz, 
2H), 8.36 (d, J=9.3 Hz, 1H), 8.40 (s, 1H), 
12.69 (br s, 1H) 


101 


B-50 


CHsS- 
CH2CH2- 




S 


1.65-1.96 (m, 2H), 1.94 (s, 3H), 2.25-2.48 
(m, 2H), 3.91 (m, 1H), 7.67-7.76 (m, 4H), 
7.90 (d, J=8.1 Hz, 2H), 8.16 (d, J=8.7 Hz, 
2H), 8.38 (d, J=9.3 Hz, 1H), 8.48 (s, 1H), 
12.79 (br s, 1H) 


102 


B-51 


(Indole-3- 
yl)metb.yl 




R 


2.88 (dd, J=8.1, 14.1 Hz, 1H), 3.09 (dd, 
J=5.7, 14.1 Hz, 1H), 3.96 (m, 1H), 6.84- 
7.02 (m, 2H), 7.09 (d, J=2.1 Hz, 1H), 7.20 
(d, J=7.8 Hz, IE), 7.32 (d, J=7.8 Hz, 1H), 
7.76-7.94 (m, 4H), 7.50-7.65 (m, 4H), 
8.43 (d, J=9.0 Hz, 1H), 8.46 (s, 1H) 


103 


B-52 


H 






O.DO \S, ATI/, l.Dl yO., el— O.l A1Z, ^TlJ, /.oU 

(d, J=8.1 Hz, 2H), 7.94 (d, J=8.1 Hz, 2H), 
8.16 (d, J=8.1 Hz, 2H), 8.22 (br s, lH), 
8.46 (s, 1H) 


104 


B-53 


Me 




R 


1.21 (d, J=7.5 Hz, 3H), 3.86 (m, 1H), 
7.53-7.63 (m, 2H), 7.90-8.07(m, 6H), 8.18 
(d, J=8.1 Hz, 2H), 8.31 (d, J=1.2 Hz, 1H), 
8.33 (d, J=8.7 Hz, 1H), 8.57 (s, 1H), 
12.69 (br s, 1H) 


105 


B-54 


Me 




S 


1.21 (d, J=7.5 Hz, 3H), 3.86 (m, 1H), 
7.53-7.63 (m, 2H), 7.91-8.07(m, 6H), 8.18 
(d, J=8.1 Hz, 2H), 8.31 (s, 1H), 8.33 (d, 
J=8.7 Hz, 1H), 8.57 (s, 1H), 12.69 (br s, 
1H) 
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(•Hi) 

5 4fc£»(ll) (1.00 g, 2.43 mmol) t V * ffr-frfir A 7 X H (0.05 ml) 5)fF7 
th'D77> (20 ml) ift***!)* (0.25 ml, 2.87 mmol) £*J*.x 

SftT* 6I^P^m^bfeo SiSMC-fc-^*^) (0.501 g, 2.92 mmol) ftHD^x £ fe 
C N-^^;i/^;i/5^U > (0.80 ml, 7.28 mmol) ZMX, gST* 2 0 mmMW b 

<fciK gfi*j#J (13, 947 mg, JR*73.7%) ZUtzo 

! H NMR (CDCl 8 ,(5ppm): 1.30 (s, 9H), 3.08 (d, J = 5.8 Hz, 2H), 4.23 (m, 1H), 
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4.93 (d, J = 3.7 Hz, 2H), 5.33 (d, J = 9.2 Hz, 1H), 7.15-7.28 (m, 6H), 7.46-7.57 
(m, 4H), 7.68 (m, 1H), 8.02 (d, J = 8.5 Hz, 1H) 
(I2II) 

ft£tJ(13) (470 mg, 0.889 mmol) — ( 360 mg, 0.890 mmol) ® 

5 rh7tFD77> (5ml) 70°CT* 4 mmMW bfco £jS*fcn-y>H 

11(180 mg, 0A45mmol)*toK$ bfc 4mmnWLfzoRfomK&*Mz.,2mollL 

*«u U H^itli-h'J^ACTm J*JE«M8b&„ 

10 T*ffl1-*S£&»«K T*Y>/^*V>T:m&<htZ>Zt\zZ.t) s S1&163- 
165°C©Sl»t> (14, 337 mg, JR* 71.9%) *ntc 0 

IR(KBr, V max cm" 1 ) 3446, 3292, 2979, 1712, 1427, 1408, 1367, 1348, 1288, 1157, 
1084, 1020, 897 

*H NMR (CDCl 3 ,(5ppm): 1.27 (s, 9H), 3.08 (d, J = 5.8 Hz, 2H), 4.24 (m, 1H), 
15 5.28 (d, J = 9.1 Hz, 1H), 7.16-7.30 (m, 6H), 7.36-7.47 (m, 4H), 7.58 (d, J = 6.9 
Hz, 2H), 7.97 (s, 1H) 
[a]„ - 16.0±1.1 (c = 0.506, DMSO, 27"C) 
(I3lg)' 

ft-&«(14) (281 mg, 0.534 mmol) (7 ml) MUt Y 

20 IJ7MDSI (0.823 ml, 10.7 mmol) 2 0 ftHXttbfe. 

-eggH-fb-fSC fcfc «t & x ®I^ 233-234 0 C©B©^ (C-l, 204 mg, JR* 81.1%) 

IR(KBr, v max cm 1 ) 3340, 3087, 1736, 1701, 1377, 1352, 1165, 1105, 1018, 812 
25 l B. NMR (DMSO-d 6 , 6 ppm): 2.76 (dd, J = 9.9, 13.7 Hz, 1H), 3.01 (dd, J = 4.7, 
13.5 Hz, 1H), 4.00 (m, 1H), 7.13-7.18 (m, 5H), 7.31 (d, J = 3.8 Hz, 1H), 7.39-7.55 
(m, 4H), 7.74 (d, J = 7.1 Hz, 2H), 8.33 (s, 1H), 8.76 (d, J = 6.9 Hz, 1H) 
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[a] D - 13.9±1.1 (c = 0.504, DMSO, 27°C) 

mmwi o 6 tffimofi&uz&t), (c-2) tsi&btco yommm*%.i 

5 \Z?T\ bfeo 



n e -A^~ < s >-SO2NH-^C00H 

*1 5 



m no. 


ft No. 


R 2 


R 6 


* 


'H-NMR (DMSO-de) 


107 


C-2 


i-Pr 


a- 


R 


0.83 (d, J=6.9 Hz, 3H), 0.88 (d, 
J=6.9 Hz, 3H), 2.01 (m, 1H), 3.65 
(m, 1H), 7.39-7.52 (m, 3H), 7.57 (d, 
J=4.1 Hz, 1H), 7.69 (d, J=4.1 Hz, 
1H), 7.73 (d, J=8.0 Hz, 2H), 8.33 (s, 
1H), 8.52 (s, 1H) 



±&tmWl<Dl5$HZfei<K 3U 6~IU 9 C^1--(b-^tJ(D-l)~(D-l5) N (E-l) 
~ (E- 19), £ «fc V (F- 1) ~ (F-7) £ t % C £ # T* £ 5 0 
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R 6 -^^-^^-S0 2 NH^COOH 

S16 



\ No. 


R2 


Re 


D-l 


i-Pr 


Me0 -O~ 


D-2 


HOOCCH2- 


O 


D-3 


IN 

H 


O- 

v V 


D-4 


fi^l n— CH2- 

H 


Me °-Q- 


D-5 


H 




D-6 


\ H °-\J- 


Q- 


D-7 


v v 


v — y 


D-8 


h °-0~ 




D-9 


MeSCH2CH2- 


/ == \ 

O- 


D-10 


MeSCH2CH2- 




D-ll 


i-Bu 




D-12 


H 




D-13 






D-14 


' MeSCEkCHa- 




D-15 


i-Bu 
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R e -?g>— ^^-SOgNH^COOH 

m 7 



No. . 


R2 


R6 


E-l 


H 




E-2 


H 




E-3 


H 




E-4 


HOOCCH2- 


0- 


E-5 




0- 


E-6 






E-7 


N 
H 




E-8 




0- 

\ r 


E-9 


hoh Q- 




E-10 


/=\ 

H °-\J- 


Ki - 


E-ll 


i-Bu 


O- 


E-12 


i-Pr 




E-13 


Bn 




E-14 


HOOCCH2- 




E-15 


MeSCH 2 CH2- 




E-16 


or* 

H 
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mi 8 



No. 


R2 


R6 


E-17 






E-18 


i-Bu 




E-19 


H 





R 6 -C?-O-SO 2 NH-^C00H 
o S 

mi 9 



No. 


R2 


R6 


F-l 


Me 


O 


F-2 


H 


O-' 


F-3 


HOOCCH2- 


O 


F-4 


MeSGH2CH2- 


O- 


F-5 


H 




F-6 


hoh Q- 


O- 


F-7 


i-Bu 


O 



J 
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kmi mm p 

MMP-ltt (tt) "VX-i XbmXLtzo 

MMP-2 {£ Calbiochem-Novabiochem Intemational,Inc.ck t) HA btz Q 
MMP-8 terfjggtf) Human Bone Marrow cDNA £fl|^T N PCR CioT 
5 Catalytic domain ("Phe- 262 Gly)*iilabfeo £tl£His#£\ x>xn+^- 
4f^I»fgPfi*^Xbfc^^a^^^^^-pTrc99A fc*D*-^>^U IPTG 
(Isopropyl-/ff-D-thiogalactopyranoside) cfc oTlg3l3!3[I&fj&l^ ^^ttH 
£ IBS l/fe (Thau F. Ho, M. Walid Qoronfleh, Robert C. Wail, Trica A. 
Pulvino, Karen J. Vavra, Joe Falvo, Tracey M. Banks, Patricia G. Brake and 
10 Richard B. Ciccarelli : Gene expression, purification and characterization of 
recombinant human neutrophil collagenase. Gene 146, (1994) 297-301, ^ 
LW«bfc)o ^*ttB#*>e> CD MMP-8 0#«ttx ©ffifcctb* 
$M (6M^^) fcJ8#Ufcfc N ^^;^V-bi7D7 h^77^CJ: \}^mh 

15 7^ >>?£mv ?SttSMMP-8 £*#fc 0 

MMP-9 fi Y.Okada et al.(Yasunori Okada, Yukio Gonoji, Katsumi Naka, 
Katsuro Tomita,Isao Nakanishi, Kazushi Iwata, Kyoko Yamashita,and Taro 
Hayakawa. Matrix metalloproteinase 9(92-kDa gelatinase/type IV collagenase) 
from HT1080 human fibrosarcoma cells. Purification and activation of the 
20 precursor andenzymic properties J.Biol.Chem 1992,267,21712-21719);$: IF ^ CD 
[l)Yasunori Okada, Tatsuhisa Morodomi, Jan J.Enghild, ko Suzuki, 
Atsushi Yasui, Isao Nakanishi Guy salvesen and Hideaki Nagase Matrix 
metalloproteinase 2 from human rhumatoid synovial fibroblasts. Purification 
and activation of the precursor and enzymic properties. Eur.J.biochem. 
25 1990,194,721-730, 2)Robin V.Ward, Rosalind M.Hembry, John J.Reynolds and 
Gillian Murphy The purification of tissue inhibitor of metalloproteinase-2 
from its 72kDa progelatinase complex. Biochem.J 1991,278,179-187] ££I<fr-£ 
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t)^•T#ils^i{bfcofiP* ( ^Humanfil)rosarcomaATCCHTl080 & 10% Fatal 
calf serum (FCS)£<at? Dulbecco's ModifiedMedium (DMEM)T* 37TU48hrs 
(5%) mm b Confluent KtZo Confluent Cell FCS %Vfe^fz DMEM T'H 
fcJg#£ff&5 (2nd) oil© MMP-9*f#^^t(iDMEMft'5r 50ng/ml 
5 © Phorbol-12-myristate-13-acetate (TPA) £flnx.3o TPA ^LSliggM ^ji^O 
b (3000rpm, 15min) % ±?tSIS^ji?i (UP-20, Toyo) $ 450ml 
bfeo £©i!8i$j£ Gelatin-Sepharose, Concanavalin A-Sepharose 
MMP-9 mfr^Mtir, mftMM (UP-20, Toyo) TriiSiU Sephacryl S-200, Green 
A matrix tH&jf&aib TIMP hC^gf&ff&^o &lr>"Cx Procollagenase & 
10 TPCK-Trypsin (Final cone. %i±%/Wi± React.Mix) "eStt-fb bfeo 

MMP-12 (4 Human Placenta Total RNA £ RT-PCR t: «t D Catalytic 
domain( 100 Phe~ 263 Gly)£ig*gbfco Cft* His * ^, x>?D ^^-HflBBraJffi 
£^Abfc*KS2§Si'^#-pTrc99AHE fc^ D~r:>^U IPTG (Isopropyl- 
/5-D-thiogalactopyranoside) C <t o TiMMBKSfTfc W =F»ttH£ t»S bfco 
15 **HsB0-*& MMP-12 ©«&, #iSt:«tD*eSI (6MII) CSfPbfcIL 
^^;^l/-b^DYf^77^- (NiChelateingSepharose) £<fc b #81 bfco 
a*fCJ:D*ttffl (6MII) 4!^*t^i:l5l^c^^©'J 7*-;i/7 i 'f 

>^*ffV^ iSttl! MMP-12 £|#fco 
MMP-13& IL-1, TNFfiJgfcbfct hft#&£MJB SW1353 6 mRNA£f| 
20 MLtzo RT-PCR £<fcD Catalytic domain( I04 Tyr~ 267 Gly)£±gtI bfco Ztl& 
His 9 9, x>fD*t- tft2F»fa(fi[*?ilAbfc*»BI»a^^^-pTrc99AHE 
C^D — = >^U IPTG (Isopropyl-ZJ-D-thiogalactopyranoside) tioTi 
*»S**5fcl^ TSttii^tfSSbfco ^SSB^^ MMP-13 ©#$m s # 

25 Chelateing Sepharose) CfcS«bfco 8«ffc J: !> gtt» (6M£jft) 

***r*kPIWlC**©y 7*-^5*-f >^£firV\ MMP-13 fc^fco 

t£lfc0>J2 &«MMP©6£fjiffig?S&©$J££& 
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MMP ©gjR$Stt«^SB\ C. Graham Knight, Frances Willenbrock and 
Gillian Murphy : A novel coumarin-labelled peptide for sensitive continuous 
assays of the matrix metalloproteinases : FEBS LETT., 296, (1992), 263-266 
(OSSfciptf:. SI: MOCAc-Pro-Leu-Gly-Leu-A 2 Pr(DNP)-Ala-Arg-NH 2 fcfc 
Peptide Institutes Inc. Osaka, Japan £fflW&o M^fflCDT y-fe'f it 1 OCD-fb 

(a) gneiss), »*(mmpb). mmm 

(b) sm(^s»k mmm 

(c) asc^^se). ^^(mmps) 

(d) &n(&mmm) 

Zti?tiKL?^xm%®m*M%.Ls »*CJ:&ii(S)**«)fe. 
HS<%)= {1-(A-B)/(C-D)} X100 
IC E0 fflg (%) # 60% C & S «g w * « 
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H2 0 



-fb^jNo. 


MMPIHSiStt IC6o(nM) 


MMP-2 


MMP-8 


MMP-9 


MMP-12 


MMP-13 


A-l 


9.31 


230 


212 


1.88 


15.0 


A-5 


ND 


ND 


ND 


28.4 


ND 


A-6 


9.71 


233 


368 


12.5 


234 


A-8 


3.37 


25.2 


218 


2.78 


22.6 


A-9 


287 


266 


9320 


27.3 


433 


A-10 


5.46 


97.4 


135 


2.42 


59.2 


A-14 


2.66 


7.07 


174 


1.88 


5.51 


A-16 


265 


ND 


758 


26.2 


774 


A-19 


14.4 


113 


247 


7.71 


113 


A-22 


7.84 


53.3 


144 


2.69 


5.31 


A-24 


670 


337 


2370 


10.0 


678 


A-25 


12.2 


75.9 


179 


7.48 


140 


A-26 


514 


569 


1807 


40.2 


ND 


A-27 


6.08 


57.3 


67.9 


1.55 


54.5 


A-28 


10.9 


26.1 


483 


5l05 


44.8 


A-30- 


44.4 


320 


502 


11.4 


226 


- A-36 


16.3 


127 


226 


2.98 


140 


A-46 


7.1b 


279 


157 


2.25 


19.0 . 


A-50 I 


4.86 


146 


88.6 


0.699 


11.9 


B-l 


. 1.29 


28.2 


43.8 


3.55 


2.96 


B-2 


1.83 


15.1 


13.8 


2.92 


14.5 


B-3 


7.45 


18.9 


70.5 


3.16 


15.0 


B-4 


1.27 


56.9 


5.71 


3.06 


5.51 


B-5 


5.24 


25.7 


14.8 


1.33 


6.18 


B-6 


0.347 


6.47 


10.0 


0.370 


1.16 


B-8 


1.38 


10.5 


11.1 


1.96 


9.53 


B-9 


8.05 


12.5 


55.0 


1.33 


13.1 


B-10. 


0.373 


31.7 


3.96 


0.643 


3.38 


B-ll 


1.08 


26.1 


16.2 


2.40 


6.34 


B-12 


1.44 


25.9 


66.9 


3.69 


9.30 
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M2 1 



ft£fj No. 


MMPfflgrS& ICsoCnM) 


MMP-2 


MMP-8 


MMP-9 


MMP-12 


MMP-13 


B-13 


1.20 


92.3 


11.8 


1.41 


5.08 


B-14 


2.56 


72.8 


19.5 


2.49 


11.0 


B-17 


2.09 


22.4 


22.6 


3.21 


12.1 


! B-21 


1.47 


58.2 


19.9 


5.86 


22.0 


B-23 


0.479 


15.4 


16.2 


1.37 


2.04 


B-24 


6.30 


18.5 


109 


1.50 


8.40 


B-25 


0.484 


51.7 


5.69 


0.949 


4.82 


B-26 


8.30 


42.5 


54.4 


1.24 


14.1 


B-27 


0.901 


25.2 


13.3 


3.29 


15.3 


B-29 


0.313 


45.2 


5.82 


0.470 


2.60 " 


B-31 


3.57 


144 


35.7 


4.55 


32.6 


B-34 


1.63 


24.9 


53.6 


3.35 


6.82 


B-38 


2.14 


104 


11.6 


2.54 


7.43 


B-45 


2.15 


29.0 


26.3 


2.66 


17.5 


B-46 


1.17 


57.0 


24.0 


1.08 


11.0 


B-51 


0.276 


66.0 


4.24 


0.761 


2.66 


B-52 


2.50 


453 


34.7 


5.55 


29.5 


B-53 


2.41 


373 


173 


2.54 


12.4 



ND : Not Determined 
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*Rfc£*ft*fc£»tt#«MMPfco^THjfc<HMtt*#1-*« 



1 

* (I) T?*t)$ftSft^«I lOmg 
?l$t 700 mg 

274mg 

HPC-L 16 mg 

10 1000 mg 

St (I) T*ilfc>£ft£<fb-£$7i:iL*i£ 6 <M v>3.©£*v^iI"ro 

12 0* y S/aOi^^Ca-fo dft£>£ V M^*fcT«-&f*. £ 

£s £tt (iftmtjga ?Lg0. 5~lmm) Lfe®^, 46***0 *§&ftfc 
15 «S*MRtt*£tt£S^ (12/60^yJ/a)Ti«lI8iBft#S. 

a (i) -cat^fts^* iomg 

9LIS 79 mg 

20 lOmg 

Xf7'J >^V^*->frA l_mg 

100 mg 

55 ( I ) T*toSft*<fl561lK H,!8i£ 6 0* yJ'aOift^Clt. 

120^ yi'a©.&£V>K:iI*o£*lS>i:;*7 i 7'J >RY^J"!'At V 
25 Sa^Ufctl^t*. 1 OflMRl 0 OmgS 5 -fe* 7 f->*7-»z »};:?£«* 
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3$ (I) ■csfcs*ia<fti6tt i5m g 

%m 90 mg 

42 mg 

5 HPC-L ; 3 mg 

150 mg 



2 0* »J/a044VM:at. ^tl?.SS^b> I^CHP C — L 
10 mg*4Hf«^5^>*:7-fe/l/Cas«"r<5. 

1&& a (I) -e^fc^tlSflj-^tJ 10mg 

90 mg 

15 «*§S-fe;i/n-;* 30mg 

CMC-Na 15 mg 

^r7'J >^^->frA 5 mg 

150 mg 

5t (I) T!*t*nim SLIls WitJl'D-X, CMC-Na (*/|, 
20 #*i>*f-/Hs/m-;* ^MJfrAffi) £6 O^yS/JLCAS^CjaU 
1**. ?I£*£*^7';>^v^^>r>£?l£u UlfcJiA-M&ff*. 
***ffU 15 0mgO^14fl5o 

tfffi. »t**©MMPt:»l/Tafc^B«f|tfflft#U MMP£jgSh t^H 

56 



WO 02/28844 



PCT/JP01/08507 



• 1 . -«5S (I) : 

R 2 

R 6 -R 5 -R 4 -S0 2 -N'^ Ss COR 1 (J) 
R 3 

10 -;K figl^tlt^T^ J;VNT7;Vdr;V, g&£tlTV>-£ &<fcU'\'rD7' v-^ 

R s tt5S; : 



15 




2 . R 6 #5S; : 



57 



WO 02/28844 



PCT/JP01/08507 



(R 7 )m 




Umrfr >\ti&®.T tFndfX 
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;K 4-t|«D#M>^ tfctt (5 -t Fd^>-^> K-/P- 3 -W^) 

7. R*#l, 4-7x^l/>$fcli2, 5-f-*7x>S?-f;i/T*4»*Ol6H 
8 . R 6 ^S : 




9 . R 6 : 




(R 7 ftBui3£|5llc||) 

20 tJ*t)*n4a£-CfcSI9*©ftH*8«B*©fli^ft, *ffl#£ffitt<i\ ^©7 
1 0 . -JftA (II): 
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•COOH (n) 



7^;K =hD, W&ZtlXKXk&^TKS* SfetttpDt 

1 1 . -»5S (III) : 



15 */l/#*i'X^/K 2 -.^/l/f-tfx^/K ^>S>;K 4 - t K D *S"S > i^K 

T'S'/K -hD s MtfeSftT^TfcA^T'S A SfelitFDt 

*>) X^ZhZitG®, *<Dyt%%i&fas €©7DF7sr^ fcb<tt*ti£>© 

1 2. W^©ISH^l~l ia©v^TJi36»CB«©fl3^«*#»rt*l:bT^* 



5 R 9 liSE;: 





R* 




4 

WO 02/28844 PCT/JP01/08507 

1 3 . m&ommm i ~ i l^o^tn^mno^^s^^sm^t lx$% 
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